Chapter 18
GEAR CUTTING

The subject of gear cutting is a very wide one and space is available in
this book to deal only with the general aspects of it. In order to under-
stand the action of gear-cutting machines it is necessary to have some
knowledge of the principles underlying the action of gear teeth, but this
is beyond the scope of this book and it will be assumed that the reader
possesses that knowledge. The principles are dealt with at length in
the author's book " Mechanism and the Kinematics of Machines."

Toothed gears may be classified thus :

1.  Spur gears :  (a) Straight toothed ;

(b) Helical or double-helical toothed.

2.  Bevel gears : (a) Straight toothed ;

(b) " Spiral " toothed.

3.  " Hypoid " gears.

4.  Skew gears.

5.  Worm gears : (a) Parallel type ;

(b) Hindley or Globoid types.

and gear-cutting machines may be classified in the same way except
that there are no Class 4 machines, skew gears being cut on the same
machines as either helical-toothed spur gears or worm gears. Gear-
cutting machines can also be divided into :

(a)  Copying machines.

(b)  Generating machines.

Machines will be considered in the order set out above and copying
processes will in each case be considered before generating processes.

Spur Gears. The only copying process of any importance is the
milling process using formed cutters whose shape corresponds to the
shape of the space between the gear teeth. The cutting may be done in
an ordinary milling machine using a dividing head to give the spacing of
the teeth or in a specially designed machine. The profile of the tooth is
a direct copy of that of tt}ie cutter and, since the shape of a gear tooth
depends on the number of teeth in the gear," it would be necessary, if really
accurate teeth were required, to have a different cutter for every different
number of teeth. In practice this was never done because it would have
involved too great a cost for cutters and a set of eight cutters was made
to cover all numbers of teeth in the involute system, while a set of twenty-
four was used for cycloidal teeth. The involute cutters were numbered
1-8 and were used as set out in the table below. Intermediate cutters
increasing the set to sixteen in all can also be obtained.
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